The leaf essential oil of Eugenia sp. nov. "San Bosco" inhibits cruzain, a cysteine protease from Trypanosoma cruzi, the parasitic protozoan responsible for Chagas disease, with an IC 50 of 36.4 μg/mL. Eugenia "San Bosco" leaf oil is dominated by the sesquiterpene hydrocarbons zingiberene (24.7%) and germacrene D (11.1%), and these two compounds (IC 50 = 8.6 and 21.2 μg/mL, respectively) are likely responsible for the cruzain inhibitory activity observed in the essential oil.
The Myrtaceae contains around 4620 species spread over 129 genera [2] . Members of the family are distributed in the Neotropics and Australia and are generally fragrant with oil glands in the leaves [3] . Eugenia is a large genus with more than 550 species found mainly in the Neotropics [2] . In this work, we describe the chemical composition and cruzain inhibitory activity of the leaf essential oil from an undescribed species of Eugenia from the Monteverde region of northwestern Costa Rica.
To our knowledge, there have been no reports on the phytochemistry or the biological activity of this species.
Eugenia new species ("San Bosco") is a tree up to 20 m tall and 30 cm diameter at breast height. The twigs are smooth, without lenticels, slightly compressed, distinctly broader at nodes, light tan to purple-black, residual red-orange pubescence soon lost. The leaves are simple, opposite, petiole 10-17 mm, slender; blade to 3 x 7 cm, glabrous, elliptic, gradually acute, base cuneate, then minutely attenuate, weakly revolute, punctate above, smooth with visible glands below, midvein expressed above and below, lateral veins 9-11 per side, flat above and below, visibly lighter than blade above with light, darker and barely visible below, yellow against the light, marginal vein about 2 mm from edge, texture thick and leathery, not stiff, shiny dark green above, much paler below with residual red-orange hairs along midvein, odor strong. The inflorescences are axillary, almost sessile with 4-10 white flowers to 10 mm across. This species is rare, found on ridges along the Continental Divide at 1400-1500 m. Haber 12730
The chemical composition of the leaf essential oil of Eugenia sp. nov. "San Bosco" is presented in Table  1 . The leaf oil of Eugenia "San Bosco" was dominated by sesquiterpene hydrocarbons (61.1%), oxygenated sesquiterpenoids (30.5%), and fatty acid derivatives (7.2%). The most abundant components of the essential oil of Eugenia "San Bosco" were zingiberene (24.7%), germacrene D (11.1%), trans-2-hexenal (7.2%), δ-cadinene (6.5%), 1-epi-cubenol (6.1%), 7-epi-α-eudesmol (6.1%), and epi-α-cadinol (5.7%). A notable characteristic of Eugenia "San Bosco" was the presence of its major component zingiberene, which has, to our knowledge, not been found in other Eugenia species [4] .
The leaf essential oils of twelve species of Myrtaceae from Monteverde, Costa Rica, have been screened for inhibition of cruzain: Calyptranthes pittieri [5] , Eugenia austin-smittii, E. cartagensis, E. haberi, E. monteverdensis, Eugenia "San Bosco", E. zuchowskiae [4] , Myrcia splendens [6] , Myrcia new species "fuzzy leaf" [7] , Myrcianthes fragrans [8] , Myrcianthes new species "black fruit" [9] , and Psidium guajava [8] . Of these, only Eugenia "San Bosco" showed notable inhibitory activity (IC 50 = 36.4 ± 0.9 μg/mL).
In order to determine if the cruzain inhibitory activity of Eugenia "San Bosco" leaf oil was due to the high concentrations of zingiberene or germacrene D, these materials were also tested for cruzain inhibitory activity. Both of these sesquiterpenoids showed activity: zingiberene (IC 50 = 8.56 ± 3.38 μg/mL); germacrene D (IC 50 = 21.2 ± 10.2 μg/mL) [10] . We conclude, then, that the cruzain inhibitory activity exhibited by Eugenia "San Bosco" leaf essential oil is due to the presence of high concentrations of zingiberene and germacrene D.
Both zingiberene and germacrene D have exhibited biological activity. Thus, for example, zingiberene has shown antirhinoviral [11] , antiulcer [12] , insect repellent [13] , and insecticidal [14, 15] activities; germacrene D has exhibited insect attractive [16, 17] , insect repellent [18] , and cytotoxic [19] activities.
Experimental
Leaves of Eugenia "San Bosco" were collected on May 23, 2005, from a mature tree near Monteverde, Costa Rica (10.3442 N, 84.8317 W, 1420 m above sea level). The fresh leaves (94.9 g) were chopped and hydrodistilled employing a simultaneous distillation-extraction technique with a Likens-Nickerson apparatus [20] using CHCl 3 to continuously extract the distillate to give 65.5 mg essential oil. The GC-MS analysis of the leaf essential oil of Eugenia "San Bosco" was carried out as previously described [4] . The cruzain-inhibitory activity of Eugenia "San Bosco" leaf oil against recombinant cruzain was carried out as previously described [10] .
Purified zingiberene was chromatographically isolated from commercial (100% Pure Essential Oils and Aromatherapy Products TM ) ginger (Zingiber officinalis) root oil (58% zingiberene) as described [11] ; purified germacrene D was chromatographically isolated from commercial (Young Living Essential Oils TM ) goldenrod (Solidago canadensis) essential oil (34% germacrene D) as described [21] .
